Introduction
Self-employment rates across racial and ethnic groups differ substantially in the United States, where Hispanics and African-Americans exhibit lower rates compared to Whites and Asians (Fairlie and Meyer 1996) . Self-employment can be an important determinant for migrants' success and well-being in the host country and may even offer an avenue for escaping poverty for the more disadvantaged groups. Recently, Hotz-Eakin, Rosen and Weathers (2000) , have presented evidence of stronger upward mobility in the income distribution among low-income self-employed workers compared to low-income wage/salary workers, and Fairlie (2004) has documented faster earnings-growth for the former group. Looking at different racial and ethnic groups, Hispanics and African-Americans perform worse in terms of earnings compared to Whites and Asians (Fairlie, 2005) . There is also evidence of heterogeneity in terms of asset holdings among immigrants, with Europeans and Asians having substantially more wealth than the average immigrant (Cobb-Clark and Hildebrand, 2006) .
While there is an extensive literature on the determinants of business ownership, which has emphasized the role of wealth holdings 2 , relatively few studies examine survival into entrepreneurship. Recent attempts in explaining the observed differences in self-employment rates among minorities and disadvantaged groups have focused not only on the transitions into but also on those out of entrepreneurship. Fairlie (2005) finds that disadvantaged groups have relatively low rates of entry into and high rates of exit out of self-employment. Lofstrom and Wang (2006) , focusing on the comparison between Mexican-Hispanics and other Hispanics, find no significant differences in their entry rates, but lower survival probabilities for
Mexican-Hispanics. Both these studies adopt a static framework to analyze year-to-year transitions.
Given the importance of exits from entrepreneurship in understanding the observed differences in self-employment rates among racial and ethnic groups, in this paper, we investigate the survival dynamics of immigrants to the U.S. and their descendants. Existing literature has already pointed to the strong intergenerational links underlying self-employment rates, suggesting that disparities in the previous generation tend to be reproduced to the next one (see for instance, Fairlie 1999 and Hout and . Intergenerational mobility and differences in earnings between first and second or higher generations have been also
analyzed (e.g. Borjas,1993; Chiswick, 1977; Trejo, 2003) . However, very little is known on the differences in survival into entrepreneurship between immigrants (foreign-born) and descendants of various immigrant groups (U.S-born).
We employ duration analysis which contributes to the existing literature by providing a dynamic framework that addresses the shortcomings of the static binary choice models.
Namely, their inability to take into account the fact that the stock of entrepreneurs initially observed represents a selected sample (left-truncated) of those successful enough to survive up to that point. Ignoring such a selection mechanism might lead to biased inference, which we show that can be important in this context. Furthermore, we extend the duration analysis to examine exits to different states, that is, exits to employment in the wage sector or to nonemployment, and the extent to which they differ between immigrants and their descendants.
We find a lower survival probability in entrepreneurship for foreign-born Mexicans and
other Hispanics compared to non-Hispanic whites. However, such differences in survival do not carry on to the U.S.-born descendants of these two immigrant groups. In addition, we find that Mexican and other Hispanic immigrants tend to enter entrepreneurship from unemployment or inactivity, and they are more likely to exit towards employment in the wage sector. This suggests that entrepreneurship represents for them an intermediate step from nonemployment to paid employment. On the other hand, African-Americans who also exhibit a lower survival in entrepreneurship, show a higher propensity to exit to non-employment. The above findings provide a better understanding of the observed gap in self-employment rates and are relevant for existing policies that target entrepreneurs from disadvantaged groups.
The analysis is based on data from the Survey of Income and Program Participation (SIPP) using the 1996 survey. SIPP is particularly well-suited for our study given that it is a panel which provides information on monthly basis, and offers detailed information on immigrants. Its main advantage is that the exact date of starting up a business is known. This allows us to construct business ownership durations and adequately control for the lefttruncated spells.
The rest of the paper is organized as follows. The details of the data are discussed in Section 2, while Section 3 describes the empirical hazard and survival functions based on the data. Section 4 presents the econometric model and Section 5 the empirical results. Section 6 offers concluding remarks.
Data
The empirical analysis is based on the 1996 panel of the SIPP. SIPP data also provide information on wealth at the household level in waves 3, 6, 9, and 12. From the assets and liabilities module we use household's total net wealth which is equal to total assets minus liabilities. Although the SIPP contains detailed information on specific assets and liabilities, it does not gather information about assets held off-shore which may be particularly important for immigrant households, but this is a limitation shared by all other available data sources, such as the PSID (Cobb-Clark and Hildebrand, 2006) .
We obtain an unbalanced panel for those who entered the sample in the first wave of 1996. We make this restriction as the migration module is only asked at wave 2. 5 Multiple spells (owning more than one business) for each individual are taken into account. The sample 3 The PSID, which also contains immigration history information and wealth data, does not provide the day of entering into business. Therefore, any analysis needs to be based on an inflow sample since 1998, when a representative sample of 491 immigrant families was included in the survey, which would lead to a very small sample. 4 In what follows, U.S.-born descendants of European immigrants are considered as non-Hispanic whites. We also distinguish the group of African-Americans in order to separate them from the reference group of nonHispanic whites. 5 The remaining sample represents about 90% of the total sample. We also exclude from the analysis individuals born in Puerto Rico on the basis that their unique legal position makes it difficult to sensibly include them in the foreign-born population, and American Indians as they differ from the Americans and are very few to be included in the analysis as a separate group.
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of business owners consists of the stock of those who are owners at the first wave of the panel, and the inflow into entrepreneurship since then. 6 The analysis focuses on males, in order to avoid the selectivity issues related to female employment, aged 20-64.
The resulting sample consists of 4567 business spells of which 4094 are owned by a U.S.-born and 473 by a foreign-born individual (10.4 per cent of the total sample). One-third of the spells (1375) end with an exit from entrepreneurship and the rest are right-censored. Table 1 presents relevant summary statistics. The first two columns show that foreign-born individuals are slightly younger, less educated, more likely to be married with more children, and have lower average wealth, income, and business equity, compared to the U.S-born.
Considering foreign-born immigrants by origin, we observe that Mexicans have the highest proportion of high school drop-outs (about 60%), and the lowest wealth and income levels, followed by other Hispanics.
[ Table 1 ] Mexicans who exhibit the lowest survival among the U.S.-born descendants.
Empirical Hazard Function and Survival Estimates
[ Figure 2 ]
Although informative, this analysis which is based on the empirical estimates of the hazard and survival functions does not control for all possible factors at work. In particular, the observed differences between the foreign-born and their U.S.-born descendants and across ethnic groups might be due to differences in characteristics, such as wealth and/or skills.
Moreover, the negative duration dependence that is suggested by Figure 1 might be spurious.
For instance, individuals with lower entrepreneurial ability, which is mainly unobserved, are more likely to exit business faster, so that the remaining sample represents a selected group of those with higher ability. These observed and unobserved characteristics might affect the patterns in survival probabilities and duration dependence that we see in the data. To take these differences into account we estimate an appropriately specified econometric model.
Econometric Model
We investigate the transitions out of entrepreneurship in a multivariate setting by estimating a discrete time hazard function, as outlined in Narendranathan and Stewart (1993) and Jenkins (1995) .
Suppose that the transition out of entrepreneurship for an individual i is a continuous process with hazard
where ( ) t λ denotes the baseline hazard, ( ) i x t is the vector of time dependent and independent explanatory variables, and β is a vector of unknown parameters. The discrete time hazard denotes the probability of a spell of entrepreneurship being completed by time , given that it was still continuing at time t . The discrete time hazard is therefore given
where
denotes the integrated baseline hazard. We do not impose any functional form for ( ) t γ , and we estimate the model semi-parametrically. We allow for 12 duration intervals of 6 months each, which cover a duration period of up to 6 years, and an open interval of more than 72 months duration. For normalization purposes we set the coefficient of the first interval to be zero.
As discussed in Section 2, we observe individuals who start-up a business after their first interview (inflow sample) and those who already own a business at their first interview (stock sample). The log-likelihood contribution of an inflow spell of length is
where is an indicator variable that equals to 1 if the spell is completed and 0 if it is censored. It is known that stock sampling might lead to sample selection bias as only those who have survived up to the current state are observed. This is referred as left truncation in the literature (see Guo, 1993; Jenkins, 1995) and it is particular relevant in our context since more successful entrepreneurs are more likely to be overrepresented in the stock sample. To take into account this source of bias we modify the likelihood function by conditioning the transition rates on the length of business operation at the first interview date. We are able to do so as the data provide the exact starting date for each particular business. Suppose that an individual enters the survey months after having started a business and runs it for another months, completing a total duration of 
The log-likelihood, which is the sum of these contributions both for the inflow and the stock sample, is maximized with respect to β and a full set of s γ to provide maximum likelihood estimates.
We extend the above model to take into account competing risks. As Narendranathan and Stewart (1993) showed, if distinct destination states depend upon disjoint subsets of parameters, the parameters of a state-specific hazard can be estimated by treating durations finishing into other states as censored at the time of exit. We focus on the distinction between transitions to paid employment and to non-employment, which includes both unemployment and inactivity. 7 For each specific transition we treat exit to the other state as censored spells.
Therefore, the semi-parametric hazard specification in (4) and (5) used for the single-risk model can be applied for the transitions to employment and to non-employment, respectively.
Finally, we relax the maintained assumption that all heterogeneity is due to observed variables. We assume that unobserved heterogeneity can be represented by the introduction into the hazard function of a stochastic disturbance term , with density function
is independent of the factors that determine the hazard function. Following a widely used approach of duration analysis in labor economics based on Heckman and Singer (1984), we do not impose a distributional assumption on , which allows the distribution to be asymmetric. The distribution of unobserved heterogeneity
is assumed to be discrete with two points of support 1 p and 2 p , where: α is set equal to zero for normalization. The unobserved effect is removed by taking expectations
Empirical Results

Transitions into Entrepreneurship
We first provide estimates from a logistic regression on the determinants of starting up a business. Although the innovative part of our study is the analysis of the survival into entrepreneurship and of exits to different states, for consistency with the existing literature we also briefly look at the determinants of entry into entrepreneurship and the extent to which they differ among various immigrant groups and the U.S.-born. The sample consists of all the individuals who do not own a business and we estimate the determinants of the probability to enter into entrepreneurship in the following wave. We consider three different specifications with emphasis on the effects of immigrant status. The first allows for a dummy for foreignborn immigrants, where the reference group comprises U.S. born individuals. The second specification distinguishes the foreign-born into four groups (Mexican, other Hispanic, Asian and European). The third specification allows for ethnic group dummies both for the foreignborn and for the U.S.-born descendants of immigrants, so that the reference group comprises non-Hispanic whites.
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[ Table 2 ] 8 We include a dummy for African-Americans to distinguish them from the reference group.
Results from Table 2 suggest that there is no significant difference in the entry rates between immigrants and their U.S.-born counterparts. This finding is consistent with existing evidence of no differences in the entry rates among ethnic and racial groups (Fairlie and Meyer 1996, Loftstrom and Wang 2006) . In terms of other characteristics, a college degree, being married, higher state unemployment rates, and being previously unemployed or inactive significantly encourage entering into entrepreneurship. The higher entry rate of unemployed and inactive individuals suggests entrepreneurship as a possible way out of non-employment.
We investigate further the extent to which this pathway through business ownership is followed by different immigrant and ethnic groups. Table 3 presents estimates for the probability to become an entrepreneur by ethnic group and immigrant status. We observe that
Mexicans and other Hispanics, who are not employed, are significantly more likely to start up a business. However, this is not the case for Asians.
[ Table 3 ]
Transitions out of Entrepreneurship
Logistic Estimates
Turning to the analysis of the determinants of the exit probability and the extent to which they differ across immigrant groups, we first perform a static logit analysis that does not impose too much structure in the empirical model. However, logit analysis does not capture duration dependence and does not take into account right censoring and left truncation, which might lead to biased estimates. The probability of exiting within a particular period can be written as: β is a vector of unknown parameters to be estimated.
We provide the full set of estimates for the third specification, which is the most informative one in terms of the ethnic group dummies, providing detailed breakdown for both the immigrants and their U.S.-born descendants. Results summarized by Table 4 , suggest that all immigrant groups exhibit a higher exit rate compared to non-Hispanic whites. The effect is not significant for the first year, but it becomes significant from the second year onwards.
With regard to the U.S.-born descendants of immigrants, we also observe significant and positive effects for the second and third year for Mexicans and other Hispanics and a negative effect for Asians. 9 The effects for the other characteristics suggest that older, more educated, married, wealthier, with small business size, and in states with high unemployment rates are less likely to exit from entrepreneurship.
[ Table 4 ]
Hazard Estimates
In order to illustrate the importance of taking into account left truncation, we estimate the hazard model outlined in section 4 under two different scenarios. In the first, we ignore the information on the starting date of the business, as if it was not known, while in the second, we condition on the elapsed duration as described in (5) for the left truncated spells. The controls are the ones which are used in the logit analysis, except that we now capture economic wide effects by using a time-varying state unemployment rate in the discrete hazard model, compared to the unemployment rate at the beginning of the spell which is used in the logit model.
The hazard estimates without controlling for left truncation, reported in Table 5 , suggest similar results with the logit estimates. According to the specification in column 1, immigrants are significantly more likely to exit from entrepreneurship compared to the U.S.-born, while according to the estimates in columns 2 and 3, the effects are significant for each of the immigrant groups we consider.
[ Table 5 ] Table 6 reports the hazard estimates when we take into account the bias induced by left truncation. According to the first specification immigrants, are more likely to exit entrepreneurship compared to the reference group of U.S-born individuals (the effect is significant at 10%). The second specification, presented in the second column, suggests that there are differences in the hazard rates across different immigrant groups. In particular,
foreign-born Mexicans and other Hispanics exhibit significantly higher exit rates, while those of Asians and Europeans do not differ significantly from the U.S.-born. These results differ from the estimates that did not condition on the elapsed duration for the left truncated spells, in which all immigrant groups were found to have significantly higher exit rates compared to their U.S.-born counterparts. The above comparison shows how much different results can be obtained when one relies on static logit models that ignore left truncated spells, and it points to an issue that seems to be overlooked by the existing empirical literature on business survival of various racial and ethnic groups.
[ Table 6 ]
The results from the third specification of Table 6 show that Mexican and other Hispanic immigrants still exhibit higher exit rates from entrepreneurship, when the reference group comprises non-Hispanic whites. However, such differences in survival do not carry on to U.S.-born descendants of these two immigrant groups, as they do not exhibit significantly different exit rates relative to the reference group. Finally, among the U.S-born individuals, African-Americans is the only group with a significantly higher exit rate from entrepreneurship, which is in line with existing evidence of low self-employment rates among blacks (Fairlie, 1999) .
Regarding the effect of other characteristics, age, education, and being married have a significantly negative effect on the exit rate from entrepreneurship. In particular, an additional year of age lowers the hazard at a decreasing rate, while being a college graduate has the largest negative impact. Wealthier entrepreneurs are also less likely to exit. This effect points on the importance of economic resources and on the relevance of liquidity constraints, that the less well to do are more likely to face, in business survival. Years since immigration suggest also a negative effect for immigrants with more years in the U.S., which gradually becomes smoother. On the other hand, while high unemployment rates at the state level were found to be a pushing factor for starting up a business, they no longer affect the survival into entrepreneurship. Finally, the duration dependence coefficients show a non-linear effect of the elapsed time in entrepreneurship on the exit rate. The hazard rate is increasing at the beginning of the spells and declines as the spells last longer.
Competing Risk Model
Having showed a higher exit rate from entrepreneurship for Mexican and other Hispanic immigrants, we go a step further in our analysis by investigating the nature of these transitions. Based on the logit estimates for entry, we have seen that unemployed and inactive individuals are more likely to enter into entrepreneurship suggesting non-employment as a pushing factor, which was found to be more prevalent for Mexicans and other Hispanics. We extend our hazard model into a competing risk framework where we consider transitions from business to either employment or non-employment, as described in section 4.
10 Table 7 reports the coefficient estimates for the two risks. It shows that the higher exit rate of immigrants from entrepreneurship is directed towards paid-employment and not towards non-employment. The coefficient for the foreign-born dummy, in the first column for the exit to paid-employment, is positive and statistically significant. However, it is not significant for the exit to non-employment (column 4). In addition, columns 2 and 3 show that
Mexican and other Hispanic immigrants are also more likely to make a transition out of entrepreneurship to paid-employment. Interestingly, the opposite holds for AfricanAmericans. Based on the estimates of column 6, African-Americans are significantly more likely to exit from entrepreneurship to non-employment.
[ Table 7 ]
Sensitivity Analysis
We investigate the sensitivity of our results to the presence of unobserved heterogeneity applying the method by Heckman and Singer (1984) , as describe in section 4. For all the three specifications unobserved heterogeneity was not found to be significant.
[ Table 8 ]
We also evaluate the sensitivity of our main results with respect to the way duration dependence is specified. So far, we have allowed a flexible specification for duration 10 Controlling for past labor market status in the hazard model is not possible as we do not have this information for the left truncated spells. That is, the spells for business that started before the first available wave in 1996. In the entry model this information is available as the sample which is used is conditioned on being either into paidemployment or non-employment. Focusing only on the inflow sample (the fresh spells) reduces the sample size so dramatically that any similar analysis is not feasible.
dependence based on the piece-wise exponential form which was common for all groups.
Since the effect of time on entrepreneurship might differ between immigrants and the U.S.-born, we allow for specific-group duration dependence. Table 8 summarizes the estimates for the immigrant group dummies and the group-specific duration dependence dummies, which is comparable to column 3 of Table 6 . We have now defined 12-month intervals dummies (instead of 6-month) in order to facilitate an adequate number of observations in each cell.
Allowing for group-specific duration dependence does not affect our main findings for the two foreign-born immigrant groups (Mexican and other Hispanic) and for African-Americans, while again no effect was found for the U.S-born descendants of immigrants. The only difference observed is a slightly lower effect for the foreign-born, which makes the coefficient estimates significant at the 10% per cent level. 11 Interestingly, capturing the spikes of the hazard for the U.S.-born immigrants which were shown in Figure 1 , we also observe lower coefficients for this group. Finally, allowing for group-specific unobserved heterogeneity it turned out, once again, not to be significant.
Simulations
Using the coefficient estimates of Table 6 (third column), we simulate the survival function for different ethnic groups keeping other characteristics at their mean values. The left panel of Figure 3 shows the simulated survival function of foreign-born immigrants by origin.
Mexicans and other Hispanics have the lowest survival probabilities in entrepreneurship.
After 2 years (24 months) about 55 per cent of the entrepreneurs in these two groups still survived in business, while the corresponding figure for European foreign-born immigrants is close to 60, and for Asians close to 70 per cent. The right panel of Figure 3 depicts the simulated survival function of U.S.-born descendants by ethnic origin. We observe that the differences across groups are less pronounced especially during the first year of survival. 11 The coefficients of the other variables are not reported as they are similar to those in Table 6 .
Moreover, the survival functions for the U.S-born descendants are shifted upwards compared to the foreign-born, so that at a given duration there is a higher survival rate.
[ Figure 3] 
Conclusions
This paper investigates the survival dynamics in entrepreneurship among immigrant groups to the U.S. and their descendants. We adopt a modeling framework based on duration analysis, which is more appropriate in the current context compared to the broadly used static discrete choice models. We do so by utilizing information available in the SIPP on the date of starting up a business, which allows us to construct the exact survival duration into entrepreneurship.
Our estimation takes into account the fact that the stock of entrepreneurs initially observed represents a selected sample (left-truncated) of those successful enough to survive up to that point. We show that ignoring such a selection mechanism can have an important effect on the estimation results.
We find a lower survival probability in entrepreneurship for foreign-born individuals compared to non-Hispanic whites, which is due to the higher exit rates for Mexicans and other Hispanics. However, such differences in survival do not carry on to the U.S.-born descendants of these two immigrant groups. Investigating further these transitions, we find that Mexican and other Hispanic immigrants tend to enter entrepreneurship from unemployment or inactivity, and they are more likely to exit towards employment in the wage sector. However, African-Americans who also exhibit a lower survival in entrepreneurship, show a higher propensity to exit to non-employment.
These results contribute to our further understanding of the observed differences in self- Notes: Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. The sample consists of all individuals who do not own a business and the dependent variable takes the value 1 for those who start up a business in the following wave. Year dummies are included in each specification. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. The sample for each group consists of those individuals who do not own a business and the dependent variable takes the value 1 for those who start up a business in the following wave. Mexican, Other Hispanic and Asian groups consist of both foreign-born and U.S.-born, while Europeans consist of foreign-born only. Year dummies are included in each specification. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. The sample consists of all existing business spells and the dependent variable takes the value of 1 if there is an exit in the period defined in each column. Year dummies are included in each specification. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Year dummies are included in each specification. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Year dummies are included in each specification. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant.at 1%. All other regressors as in Table 6 are included in each specification.
